Arginase expression and modulation of IL-1beta-induced nitric oxide generation in rat and human islets of Langerhans.
Proinflammatory cytokine induction of NO synthesis may contribute to the destruction of pancreatic beta cells leading to type 1 diabetes. The NO synthase substrate arginine can also be metabolized to ornithine and urea in a reaction catalyzed by cytosolic (AI) or mitochondrial (AII) isoforms of arginase. Recent evidence suggests that the rate of NO generation is dependent on the relative activities of NO synthase and arginase. The objectives of this study were (i). to identify the arginase isoforms expressed in rat and human islets of Langerhans and a rat beta cell line, RINm5F and (ii). to investigate the competition for arginine between NO synthase and arginase in IL-1beta-treated rat islets. Arginase activity was detected in rat islets (fresh tissue, 346 mU/mg protein; cultured, 587 mU/mg), cultured human islets (56 mU/mg), RINm5F cells (376 mU/mg), rat kidney (238 mU/mg), and rat liver (6119 mU/mg). Using Western blots, AI was shown to be the predominant isoform expressed in rat islets and in RINm5F cells while human islets expressed far more AII than AI. Rat islets were cultured in medium containing 1.14, 0.1, and 0.01 mM arginine and treated with IL-1beta and the arginase inhibitor 2(S)-amino-6-boronohexanoic acid (ABH). IL-1beta-induced NO generation was unaffected by ABH at 1.14 mM arginine, but significantly increased at 0.1 and 0.01 mM arginine. These findings suggest that the level of islet arginase activity can regulate the rate of induced NO generation and this may be relevant to the insulitis process leading to beta cell destruction in type 1 diabetes.